Title A Portable Data Storage Device Technical Field
The i nvention concerns a portable data storage device
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A USB hub is one solution proposed. A USB hub connects several USB client
devices to a USB host. A USB hub typically consists of a single upstream port to
25  connect directly to computer or another hub and multiple downstream ports for
connection with USB devices. However, a USB hub is an additional cost which only
serves a single purpose and is therefore not an attractive purchase for most
consumers. Furthermore, once all the ports of the USB hub are used, the same
problem is experienced.
30
The rising popularity of digital video, and elaborate electronic presentations has
seen an increase in the numbers of files exceeding 100MB being
swappedftransferred/shared between people nowadays. However, many
existing/early generation flash memory-based portable storage devices have a
35 capacity smaller than that, and are unable to facilitate the

swapping/transferring/sharing of such large files.
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25  The firmware may present the first and second portable data storage devices as a
single hardware device to the electronic device. The single hardware device may
comprise file fragments in the first and second portable data storage devices that

are readable as a single file by the electronic device.

30  The firmware may present the first and second portable data storage devices in
separate drives when the first and second portable data storage devices are

operatively connected to the electronic device.

The firmware may present the first and second portable data storage devices in a
35 single drive, and the second portable data storage device is presented in a

directory of the drive.



storage devices is received, wherein the file
al l ocation table of the second portable data storage
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25
Each portable data storage device may have a locking means to one another such

as, for example, a mechanical lock, adhesive tape or adhesive tabs.

In a second aspect, there is provided a method for cascading at least two portable
30 data storage devices to connect with an electronic device, the method comprising:
operatively connecting a first portable data storage device to a host port of
the electronic device;
operatively connecting a second portable data storage device to the first
portable data storage device;
35 wherein a file allocation table of the second portable data storage device is

copied to a memory of the first portable data storage device when the second



storage devices, wherein the file allocation table of
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25
The firmware may manage the FAT and data in the memory to allow for a file larger
than a storage capacity of the first portable data storage device to be fragmented
and stored in the first and the second portable data storage devices. The
fragmented files may be read as a single file in the electronic device.

30

Brief Description of the Drawings

An example of the invention will now be described with reference to the
accompanying drawings, in which:
35 Figure 1 is a block diagram of a device in accordance with the present invention,

prior fo use;



present invention, in use; Figure 4 is a perspective
view of the device in accordance with the present
wOo pwensilon; Figure 5 is a perspective view of PEESG2006/000158
device in accordance with another enbodi ment of the
present invention; and Figure 6 is a perspective view
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Referring to Figure 1, a portable data storage device 100 is provided for connection
30  with a computer 51. The first device 100 includes flash memory to store information
and data in a non-volatile state and complies with the Universal Serial Bus (USB)
standard. In one embodiment, the storage capacity of the first device 100 may
range from several MB to several GB. The first device 100 comprises a USB Type
A male connector 110 at one side and a USB Type A female connector 120 at the
35  opposite side of the first device 100. In use, the USB Type A male connector 110
connects to a host port 50 of the computer 51 and the USB Type A female
connector 120 connects to a second portable data storage device 200. The second



connects to a host port 50 of the conputer 5 1 and the
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30 embodiment, the firmware 106 rearranges FAT 2 in memory 102 to combine both
FATs and allow the computer 51 to identify the operatively connected (cascaded)

devices 100, 200 as a single device.

The first device 100 is operatively connected to the computer 51 by inserting the
35  USB Type A male connector 120 into a USB Type A female connector 50. When
the connection is detected by the operating system of the computer 51, it interfaces
with the first device 100 via its mass storage class driver. When the operating
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Other non mass storage class devices may also connect to the first device 100 via
30 USB Type A female connector 120. These other devices may include printers,
scanners, keyboards, mice, joysticks, flight yokes, digital cameras, webcams,
scientific data acquisition devices, modems, speakers, telephones, or video

phones.

35  Another USB Type A female connector 121 may be included with the first device

100 for connecting to a third portable data storage device or other devices without
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CONN@K kR Ghifersafsdrial Bub (DSBS Adrldaradat a st orage device or
ot her devices withouta file allocation table. This
creates a hub in which all connecting devices conp 3/
Wi t HheHestUieviee 981 mBehivel a BED (oUBB)ally tingirgter yherTperead/write
f5i T pe@dBH i€ Beil@ridRed MR Bstldelicd foovi sual Iy indicate
when a read/wite operation is being perfornmed by the
first device 100. Although a second device 200 has
beeniitlesbrd dkedyd devick 20p des bérnedestribeditihis poesida thatiteiseeond
200 J28%. By ﬁuay{ b& §tf|rs@i Qé/\hc"éel Oé(ﬂpaécﬁrd@ﬁ&%ﬁlﬁﬂg %re‘éér{t fhvERBn. In

present invention. In such a scena sg ng
of { PN 7 SCRTPER TSROSO PPRIES Bherp o SpisTiaITe §8Maes /00
ar e foOvoeetted td eachagiier ecihti evpiendf aiothe EATefof tiel devines F¥Tgre

of tﬂﬁn%{iﬁy ls,t?%ﬁ Q-ga ﬂérﬁoﬂ;’l@%r@tﬂf‘ej rsSdRcE 9 ob thﬁchel's R Ely

102 I's operativel ?
conrr@eme@tfdtt@thpwemewﬁbﬁ}t 85 eaph firk devies- 100f1s pNeeier, P EPrerys
IS comenecERdist (Q)p%dﬂ(b’ el ;Qél\ﬁousl’tﬁle dnti SoFé&h Uistil aappedf the FAT

the rﬁ%c yl o g’ forgte dg\aevs@o g%egghvglgt l:(%nngct%? Y ﬁ’lfe B&@igfoﬁ‘Tm

reac he first [ connecte
5he Alletretivebk eagh FAT t@r%@pﬁlwewed tadlte fraf dpdcedil 9 opgrptively

C opi @fndcRdttd %efdoﬁﬁohteﬁg‘v ITRE fishare n@a’ ahdbieelay treomsteletiest 100
r,maar.e ompu%pjs s all the

f| rstP%8é?/tgg%iasl%ﬁnql%h%‘zw%%P%Vé‘ieebd NECOMPERgl e har dwar e
device by the conputer 5 1. The FAT of the first

devig BRP ofBYe AlsBQeh& ﬁ'@d" dalé&b@&naﬂéb&i EdeeJéBIenfo ‘join”
fragnented files froms

1
3 o TESRABiEs B6° Fam BT R HEReqerioB Yt & o Eh 4BF ghother
fi | entoSuiylearehdzhtelfilee Shietca Faatune fasilitatee tret doragpeof difes fiarges ghan
! ar gtﬁé s&cjpgd% Ezﬂ)gcuﬁ/t & @Q:ﬂ MR@qdoylnorfnor%afﬁQn d)%wdée.cél%ol Por

han one "devi ce For ex;’ilygg)
deV| @@mR'GOW‘P‘P&‘seaﬁh é@‘ﬁé‘cﬁop a3 P CaRESE! 112%58639 |d8ﬂ%esf8% will be
Wi Il aBRﬂo&tHréEa tile of bisprexiraatély REGMHE, tapp deidesr 0@yl b2 56IB; store

r eae {i éﬁr X'%’g%w\é\éég‘nl“"gb%gag fort OFIéEI 8r5esl%\nfs't r%e ije¥lces 100

appr oXl rrat hr ee
devi keing CPOUPCE%N i gne armiless Rad tq %C%@Jted%ét W@Pn aﬁ'l? i$ fagmented

conpPiHdestored as \WheH) tie drabrethhtSthé da@easModdare connected must not be
changed when re-connecting to a computer 51. When the operating system of the
computer 51 detects the plurality of devices 100 connected to one another, it can

30 read the various file fragments as a single large file. Switching the order that the
devices 100 are arranged would cause the file fragments in each device 100 to be
unable to be combined into a single file. This is due to how the firmware 106 in the
device 100 manages the FAT and data in each device 100. The first device 100
may read the FAT of the second and subsequent devices 100 and attain

35  information in relation to the size and order of the file fragments in each device
100.



and stored as such, the order that the devices 100 are

connected nust not be changed when re-connecting to a
w@ovps@Ere 51. \When t he operating system of thePCDSGV&N00158

5 1 detects the plurality of devices 100 connected to

one another, it can read the various file fragnents as

a single large file. Sw tchi n% the order that the

devi ces 100 are arranged woul d cause the file

f r agnendes 9 rengtine Hhed evangemeooft the pbiraliyapi devicgs 8O connected

?ontlbdb@r@r 'f\FE f*?ot"?\*n&ézd1 Gﬂ) &hé 'db\ﬂcesT)fUOSmb)S bél UkéD togemer, leher by
I rmaar e

in a e EAT a
S e, bhahIGee. e PBRHE o 5e 5Ol soupe
t he 1BAWitbfa ménbasert ewitbhéaidoGhbise tpoelet tallevk btosa @@GP@W@O an
%t t aelgi]'&r#r[&fd%(/i@@q b®rhk Rwlt@ltad b®Mal thehube aﬂioél@th@ﬂl@tcﬁé@&ﬁo the

t
s PRI A5 p1 B GeeRs GvCerao pReiran (o e aBuiges Shoyn
C onreothedmeibge bhjeining teo deticesi e dvithmn adhesivietab G@sThe0@b 80
Y PR Illkgc‘légg?h'ia%g’e i Srreverﬁ ke @épamﬁo%@ han {V\Fba!ievﬂiﬁél H@o OFach

othervvlse ur e , there is rs? vvla
devidedica 480 \M‘%Yhhaé{er?e(%'??é\"ﬂ‘?' asswowehm QreoBay (p4t2 Fgpression
toogugidichtly Bigakd aik @ fit thiectab B0 averl Pintmy sedinaif mivardevices 100,

devi EIE oS v9 heT%thOst\gA bte‘ﬂt]%r’i fith tggtdga%rf%&c&%%eadeb@@ Kod. Aeteast

| at recedi ng devi ce
100. onReeﬂJéaqel 9ighe t@bFﬁOgﬂwe'd agve gravee of gorsﬂ’%ﬂﬂﬁ“eaﬂ gghesives. An
mst hé?iﬂe@fe iaPk MhdyJaliorbe Geat 6@ Hd)Bonmetinasramdivesi sezuteatio

The ﬁ(’% 80 acts |like "scotchtape" to prevent the
sepaqéﬁc?so 37955 two devices 100. Each device 100 may
Pave a channel 82(as shown) or there nay be a

depriegg 'fl%rfraéh'mfeifnté aleeddtrlitedivBilcan theadehie 100 Ard aré hRabletd b80e-
over a joi

wo devi ces 100Q
Cab 8080 Db PaART ERET e e B9 Tsradiénd o =
devi srelel@adablé filé @as coroputerAr ft acalsppossible to agmeE fichagnepnts
hav Srdn 4h@>&8\ﬂce0foo'?&%sn8%tﬂ@éksﬂa% o B4AEHI of BR-defibe AfBhesi ve

tape may al so be used over the connection seam 84 to
Yecure two devices 100 together. If the file fragments
ar e mibughpthe diSBhithrelaidnhasheenl @escribed]l @0s amdsaged thahtib | present

to bﬁwﬁ&noﬁ\‘?% U?edlElEEhlﬁﬁf FiEYirelRs 0B} tst‘é[ﬁ(ﬁa‘?dé’\mtmgﬁ ¥Y3B Type A

re-co ragnent s |ntoa3|ngre reagﬁg

fi | ecanReciore BaMs hean d‘??]?”qut it js poggitieytogise USE ype §: Yenbyre Mini

fil eabrgse Mg Minidednheststevi ce 100 to restore the

% orage capacity of the device 100. Al though the L)SB
andard has been described, it is envisaged that the

pr es@itoughilashtmemeryigs heen feserbesadds pnyisagpd éhabpethst aps of

st angahat§ maflbt RessaRcildMB sblidPfaté disks, hard disks or mini hard disks.

It will be appreciated by persons skilled in the art that numerous variations and/or
30  modifications may be made to the invention as shown in the specific embodiments
without departing from the scope or spirit of the invention as broadly described.
The present embodiments are, therefore, to be considered in all respects

illustrative and not restrictive.



connectors have been described, it is possible to use
USB Type B, USB Type Mni A and USB Type Mni B
w@oveestiey s. Al t hough flash nenory has been deBCr/sGmde/000158
it is envisaged that other types of nenory may be used
including solid state disks, hard disks or mni hard
disks. It will be appreciated®y persons skilled in
the art that nunerous variations and/or nodifications
may WEGKaAM: to the invention as shown in the specific
enbodi nents wi thout departing fromthe scope or spirit
of the invention as broa esent
eriboh mertt BT Cepras e (5 Sbed B as B RRRapYice th
r espdvics corhprisgpr ati ve and not restrictive. W CLAIM 1.

A port abl gqdala Shdas ?or dEnnkEimg kP4 neR B&?&tth@é]edﬂ'oﬁla déVite,
el ectroni c device, the device cogy |S|n

connect or@ FR5PNS E31A ERTRRE PlocoRaneRy °|c?o?e(° E‘e e b
el ecdgvie) ¢ devi ce, a second data connector for

connect | r\ﬂhetr% n Fhe fifsP ggd QQ&oEgtH & deHnRctSisOLAR HRY! 'aC&)mmon
wherein t rst and secon ata connectors conply
MAthm@n%%ﬁﬁﬁﬁ¢¥6nnector standard. 2. The device
gccording to claim1l1l, wherein the conmon connect or

st afll.ﬂar d +he Aé%\e/ gcc%g:]mﬁﬁg 'aﬁ“ %ré @coﬂﬁm"\%&] gt?r_gsz%andard

3. e device wherein t i rst
dat alSéJOWﬁré@ltSt?r'allBsﬂSéJmBr 'ﬁ}fﬁé3% mal e connect or and t he
second data connector is a USB Type A femal e

conngctor., 4, The deyice

conpti si ny%evic ﬁﬁ\()‘gfdéngtct C@ gW%efegT {hgg 3 gétgq()%ne&y J%P%SB
of tﬁwesoemeneobopmctoabh@tr@aaeao@tdateawna@m i@ YSB Byneenismple
of thgnddgst portable data storage device when the
second portable data storage device is operatively
connected to the first portable data storage device.

5. The deVhecdevire cocaldingtot aeaim| taifurihdr, cawpsising A firware to copy a
fir %5@005%& tﬁ@gﬁﬁe EQend b&r%bl@lda%cﬁ&rb%@dévﬁzelt@a Aerdoheof the

second porta e data stora devi ce
3R oiTe RREieble e A107AGR COURTLRTYInG REsORRUIADIE Bl agq dayice i

or negerativéltornected to the first portable data storage device.

5. The device according to claim 4, wherein the firmware rearranges the file

allocation table of the second portable data storage device.

25
6. The device according to claim 4, wherein the memory is volatile or non-
volatile.
7. The device according to claim 4, the firmware presents the first and second

30  portable data storage devices as a single hardware device to the electronic device.

8. The device according to claim 7, the firmware presents the first and second

portable data storage devices in separate drives when the first and second

portable data storage devices are operatively connected to the electronic device.
35



7. The device according to claim4, the firmiare

presents the first and second portable data storage
waelewsasd1as a si ngl e hardware device to the el BCT/8GMI06/000158

device. 8. The device according to claim7, the

firmvare presents the first and second portable data

storage devices in separate dri ves when the first and

second portable data storage devices are operatively

conrict edTheadeviie aetoeding tordlam die wihekeinothe fifrawate presgnts the first

accaldi ot pG&é%le%a?ta S‘M‘ﬁeehé%cbg% fa EiRYE IRV SPERE Ssecond
the first an ataztor e.devices in

a siRPRe aip \?@ragﬁﬁav"feﬁ%p@é%er?dn BOFFBY & Y85t or age

device is presented in a directory of the drive. 10.

The fgevi C’Pneatﬁagfaé %b&)@dlﬁ{to%@l‘nm aﬁher\éﬁetﬁg Kifd éllbﬁatlf)ﬂl ka%les of the

al l ocation tab Tl rStvﬂa? second po,:l it
dat dirglt mdag%coa%\ﬂog%@e Sefe starage Jexies, 3% L8 a Fead/write
oper@eiation fegqese &t the dirst bresecbndsportable sieeatatageodeviabs is releeivad.

st or\ﬁl%?elgﬁ\é'ffebﬁloéa%?ﬁ %‘%‘5%’ H e sew%rp%Hleé B&a stokRe device is read

al l ocation second portabl e data storage
devi feam the meawey of therfrst Rertabier i3 StP9e JR¥ICP st portabl e
hat a storage deV|ce 11. The device according to claim

10, er éev& Féo?ddrﬁ o%?% 18r\Nﬁe§tQJ1 fhe M alloB&ioh 't{]bﬂs of the

and econ (gw devi ces are eac
st orfisst and mgnd/mrmblel ‘é?tﬁ‘réi?tﬁgy icesh arer pachtstofpd) Ins BebYRiptile

por t 3bh&ry detha fist SHdageond PYitabRSdatd Q6REEEdvites, Yespbetivelfhe
devi ce according to claim?7, wherein the single

har dwar e devi ce conpri ses f| le fragnents in the first
#nd $%conthepdevicebaasording ato stlaim afyewhpesin dless singlathagvere device

r ead%?rtp‘ﬁsésflléﬂfrﬁrﬂ&{s% fh‘elfi%t Bd EJESn&b&fébléQﬁtaCst&@gﬁ &Rices that
13. The devi ce accor further
conp?P&5adgblaAs agng'd f"a QX gﬁéﬂﬁecﬁ o ?J‘Ped@gs s and repl ay

audio files selected fromthe group consisting of MP3,

VAV and WR fdi8Sicedkd ing. @Salﬂe}"f&ﬁ\eﬁe&%rglnﬁ %nté&dfé'o%béﬁer to
1, further conprising to pr.

oces
Gp| BFYCRPF RS r?H'qye%‘d?efl“%?e&?teFrfEﬂ'ﬂ ﬁ‘ﬁegfﬁgwpo‘i?ﬁs' 94 é@n&"“"
of NMRGvMmAWilesand ASF files. 15. The device according
to claim1l, wherein the second data connector enabl es

connection to a non nass storage cl ass devi ce,
devi ¢t belhrydevdecrceerding (o feithd. @'ftbﬂpcoﬁ’@ﬁ?i‘% i vllp@o (ﬂecoder to

pri NbiRESEs anE AEPET ideokRysRRICEE  from Be grqmyﬁhslﬂhg of MPEGhAVI
kes %Fgg tal caneras, webcans, scientific data
quf"@q i*%devi ces, rmderrs or speakers.

15. The device according to claim 1, wherein the second data connector
enables connection to a non mass storage class device, the device being selected
from the group consisting of printers, scanners, keyboards, mice, joysticks, flight
30  yokes, digital cameras, webcams, scientific data acquisition devices, modems, or

speakers.

16. The device according to claim 1, further comprising a third data connector
for connecting with a third portable data storage device or non-storage device and
35 create a hub, wherein the first, second and third data connectors comply with a

common connector standard.



16. The device according to claim1, further

conprising a third data connector for connecting with
w@2aoki1sd1port abl e data storage device or non- SPOT/&GHEH06/000158

device and create a hub, wherein the first, second and

third data connectors conply with a cormon connect or

standard. 17. The device accorglng to claiml1, further

including a | ocking nmeans to the second portable data

st ortlge dE dewice apasrdinaniotdaim [1olRNGTGNGHSNgS fogkingeneqngde the

f r Oraewﬂ ;Sbrrtab!e da@mafrég%l Nice, avHERSM 881 I6cRIng Il usasélee&u Vrem

f
| onS RS TR S Radandd lnek B e 2y SARSREIS °

with an el ectroni ¢ device, the nmet hod conpri sing:

operqf i veh yn&man@%%adﬁg b reagt RRr orable @i StoRlgeIdGEes to

device to host port @ gctronlc devi ce;
oper%??@%W@“ BWFﬁﬁm§ 885@8 FOPPE% data storage
device t oonehaeuvély canegiog gditst porthhlealatt shoragpedayise ita host port of
mher@égbam%bkgwaglocatlon tabl e of the second portable

data storage device is ied to of the firs
portabl e PPEfatively 6‘?%@%"“&@\/? g]f’%tas%éa%l ey thhe frst
dﬁtams@méagasdexmcbvms operatlvely connected to the
first por\’ill?e% & %taﬂ%%{l% l@&@ mdtﬁg t&dond Ergrtab-gh)%tar@&%@dewce is

accordlnﬁ to cf her conpri sing operatively
conneasier iy 2amemey g de Ué? 9%{@!)'@ i sloregs C5Yes WY HEsS setond
wher girtable hitd stbagéldbneatsi apardtiadly eordibcted dd treditstt panﬂabib data
port storage device is ultimately copied to
Soﬁ%EQQ ? the first portable data storage device
EO The nethod according to claim19, wherein a file

of aqgsi zeTiy eduRyd bbadkdidy 36 Odlage 1SaﬂtﬁthieI Yeofpri¢ing operatively

port abl e dat evi.ce is broken
pl ur?ﬂnp?@m%@gﬁd ﬁoé‘a{rgﬁ%g% AP SPH9R FoVIs*% At re"meh%a@e Jagegtion
connteble e edelt addiftonal axpetakie dhigestorage, defise 'wﬁlﬁ@@'y copied to the

acCohghhy of Re lstpdiaBil datthRRFReRetie plurality of
fragnents stored in the operatively connected data

orage devices are readable as a single file in the
el ec20.oni thadmethekaccaingAo pleint & Ivdedint & filstob psiye otketar dfen a

f or &8%8@ Gédagﬂl W ;rbr@ﬂe AbG Gy deviiE Y &"@kent dpeintd ey hiG8iity of

onpri si ng data connector for nnect | né; to a
ho st fr?gmqn so'—,pd ﬂqgedérp Wpaﬁ?%vea'ézgpr@@ted data storage devic

25 21, The method according to claim 20, wherein the plurality of fragments
stored in the operatively connected data storage devices are readable as a single

file in the electronic device.

22. A portable data storage device for connection with an electronic device, the
30  device comprising:
a first data connector for connecting to a host port of the electronic device;,
memory for receiving and storing data from the electronic device via the
host port; and
a second data connector for connecting to a second portable data storage
35 device thereby to facilitate communication between the electronic device and the

second portable data storage device via the first data connector;



menory for receiving and storing data fromthe
el ectronic device via the host port; and a second data
w@emweastiey for connecting to a second portabl ePH86E2006/000158
storage device thereby to facilitate comruni cation
between the el ectronic device_and the second portable
data storage device via the f?rst data connect or;
wherein the first and second data connectors conply
with a covietsin genirelcenst seopthdatagconpectorypamply#iflga common
acC Qofhdatr tendskd@i m 22, further conprising firmvare to
copy a file allocation table of the second portable
data storage device to a rrem)rfy of the first portable_
dat £23st ordgaledeadaserding énclaim&2sfedionn goperising imawaia tocopy a file
St otraﬂgcl%ti&?t’é%)lﬁ ®f i.thS. sedAl gbﬂtébﬁl détegﬁi&@% §&4kett®a hridenohy df HHe first
porta at a storage device. : e_devi ce_.accordi.ng.
o cParie 395 S P et s Hho R g aens Ho Saes doy &
Uni vpeséivelySenhedtedBo the (fitsSB)rteble deBEora@gievices5, The

devi ce according to claim 23, wherein the firmiare
manages the FAT and data in the nenory to allow for a
fil ez%} ar gé¥ BRARS 8C0fdI%a ffe R £ t%b‘%{n e Pmep connector
jor tsdriderddat sivessab Sertpb BakeWiS8eortIBEB 394 agnent ed and
stored in the first and the second portabl e data

st orage devices. 26. The device accordin

A . , ( %\gt o claim 2%, T

wherdi n t e deyisgyaesatdny te plpigs23, wherelnpe mwarenaRAces e Fé
i N tdne dalaas themdntorg®\4llow for a file larger than a storage capacity of the first
portable data storage device to be fragmented and stored in the first and the

15  second portable data storage devices.

26. The device according to claim 25, wherein the fragmented files are read as

a single file in the electronic device.



